Transferrin-mediated uptake of radionuclides by the testis.
In an attempt to explain the deleterious effects of gonadal radionuclide localization, we examined the role of transferrin in testicular radionuclide uptake. In vivo testicular uptake and retention of the transferrin binding radionuclides 114mIn-citrate and 59Fe-citrate were compared with that of the nontransferrin binding isotopes 137Cs-citrate and Na125I for 63 days postinjection. Isotope uptake mechanisms were investigated in vitro using isolated seminiferous tubules and Sertoli cell monolayers grown in bicameral culture chambers. Indium-114m, 59Fe and 137Cs were localized in the testis by 24 hr postinjection, but accumulation of 125I was minimal. Although testicular 114mIn remained constant, 59Fe declined slowly over the following 63 days and 137Cs fell very rapidly. When 114mIn- or 59Fe-loaded testes were fractionated, and markedly more 114mIn was associated with the seminiferous tubules than 59Fe, suggesting that 114mIn may be retained. In vitro uptake of 59Fe, 67Ga and 114mIn by isolated seminiferous tubules was inhibited by transferrin, but uptake of 137Cs and 125I was unaffected. Iron-59, 67Ga and 114mIn were retained by isolated tubules in contrast to 137Cs and 125I. Whereas 137Cs, 59Fe and 114mIn all crossed Sertoli cell monolayers, the rate of transcellular transport of 137Cs was faster than that of 59Fe or 114mIn, suggesting differences in the intracellular processing of transferrin binding and nontransferrin binding radionuclides. These data suggest that some radionuclides may access the seminiferous epithelium through receptor-mediated endocytosis of transferrin. Such radionuclide localization could lead to continuous irradiation of the testes, resulting in mutagenic damage to spermatogenic cells.